Inhibition of heat shock protein synthesis and thermotolerance by cycloheximide.
Chinese hamster ovary (CHO) cells were exposed to a 43 degrees C, 15-min heat shock to study the relationship between protein synthesis and the development of thermotolerance. The 43 degrees C heat shock triggered the synthesis of three protein families having molecular weights of 110,000, 90,000, and 65,000 (HSP). These proteins were synthesized at 37 and 46 degrees C. This heat shock also induced the development of thermotolerance, which was measured by incubating the cells at 46 degrees C 4 h after the 43 degrees C heat treatment. CHO cells were also exposed to 20 micrograms/ml of cycloheximide for 30 min at 37 degrees C, 15 min at 43 degrees C, and 4 h at 37 degrees C. This treatment inhibited the enhanced synthesis of the Mr 110,000, 90,000, and 65,000 proteins. The cycloheximide was then washed out and the cells were incubated at 46 degrees C. HSP synthesis did not recover during the 46 degrees C incubation. This cycloheximide treatment also partially inhibited the development of thermotolerance. These results suggest that for CHO cells to express thermotolerance when exposed to the supralethal temperature of 46 degrees C protein synthesis is necessary.